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Abstract 
Background & Aims: Adenoma detection rate (ADR) and serrated polyp detection rate (SDR) 
vary significantly among colonoscopists. Colonoscopy inspection quality (CIQ) is the quality 
with which a colonoscopist inspects for polyps and may explain some of this variation. We 
aimed to determine the relationship between CIQ and historical ADRs and SDRs in a cohort of 
colonoscopists and assess whether there is variation in CIQ components (fold examination, 
cleaning, and luminal distension) among colonoscopists with similar ADRs and SDRs. 
 
Methods: We conducted a prospective observational study to assess CIQ among 17 high-volume 
colonoscopists at an academic medical center. Over 6 weeks, we video-recorded >28 
colonoscopies per colonoscopist and randomly selected 7 colonoscopies per colonoscopist for 
evaluation. Six raters graded CIQ using an established scale, with a maximum whole colon score 
of 75. 
 
Results: We evaluated 119 colonoscopies. The median whole-colon CIQ score was 50.1/75. 
Whole-colon CIQ score (r=0.71; P<.01) and component scores (fold examination r=0.74; 
cleaning r=0.67; distension r=0.77; all P<.01) correlated with ADR. Proximal colon CIQ score 
(r=0.67; P<.01) and component scores (fold examination r=0.71; cleaning r=0.62; distension 
r=0.65; all P<.05) correlated with SDR. CIQ component scores differed significantly between 
colonoscopists with similar ADRs and SDRs for most of the CIQ skills. 
 
Conclusion: In a prospective observational study, we found CIQ and CIQ components to 
correlate with ADR and SDR. Colonoscopists with similar ADRs and SDRs differ in their 
performance of the 3 CIQ components—specific, actionable feedback might improve 
colonoscopy technique. 
 
KEY WORDS: quality improvement, endoscopy, early detection, colon cancer prevention 
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INTRODUCTION: 
The effectiveness of screening colonoscopy in the prevention of colorectal cancer (CRC) relies 
upon the quality of its performance, specifically the detection of neoplastic colon polyps. The 
adenoma detection rate (ADR) is regarded as the primary indicator for the quality of mucosal 
inspection during colonoscopy, with an inverse association between colonoscopist ADR and risk 
of interval CRC in large cohort studies.1,2 In addition to adenomas, colonoscopists must identify 
serrated polyps, which are a significant contributor to CRC and account for a disproportionate 
fraction of interval CRCs. Due to their flat morphology and location in the proximal colon, 
serrated polyps may be more difficult to identify during colonoscopy than conventional 
adenomas.3 Importantly, both serrated polyp detection rate (SDR) and ADR vary significantly 
among colonoscopists.4-9  
 
The quality with which a colonoscopist inspects the colon for polyps may explain some of the 
observed variations in ADR and SDR. A scale to evaluate colonoscopy inspection quality (CIQ) 
was developed by Rex10 and has previously been shown to correlate with ADR.10,11 The CIQ 
scale assesses performance on three complementary skills: fold examination, luminal distension, 
and mucosal cleaning. The smaller size of the prior studies limited determination of which CIQ 
factors are most associated with ADR. Further, the association between CIQ and SDR has not 
been studied. Evaluating how colonoscopists perform on these specific skills could allow for 
targeted feedback and individualized improvement strategies. 
 
The primary aim of our study was to determine the relationship between CIQ and historical ADR 
and SDR among a large cohort of colonoscopists with varying baseline ADRs and SDRs. We 
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hypothesized that superior fold examination would correlate with increasing colonoscopist ADR 
and superior fold examination in the proximal colon would correlate with increasing 
colonoscopist SDR. Our secondary aim was to determine if variation in individual CIQ 
components (fold examination, cleaning, and luminal distension) exists among colonoscopists 
with similar ADRs/SDRs.   
 
METHODS: 
Study Design & Setting: 
We conducted a prospective observational study of colonoscopists performing screening and 
surveillance colonoscopy at a single urban academic medical center from 10/3/2016 to 
11/11/2016. The Northwestern University Institutional Review Board approved the study (IRB #: 
STU00203769, approval date 9/8/2016). Colonoscopists included in the study provided written 
informed consent.  
 
We recruited colonoscopists who had performed 100 or more annual screening colonoscopies in 
the two years preceding the study onset. Over a six-week period (10/3/2016 – 11/11/2016), study 
investigators prospectively recorded at least 28 de-identified screening or surveillance 
colonoscopies performed by each colonoscopist. We excluded colonoscopies performed for 
diagnostic indications, inflammatory bowel disease, or a personal history of a polyposis 
syndrome or cancer. We also excluded colonoscopies with a Boston Bowel Preparation Score 
less than six and colonoscopies performed with a trainee.  
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Video-recorders were set-up by a single study investigator not participating in the colonoscopy 
rating process. Video recordings were obtained utilizing a portable high-definition digital video 
recorder (Sony HVO-500MD) attached to the digital endoscope processor. Patient and physician 
identifiers were removed from the TV monitor prior to the start of the recordings. The 
colonoscopists were aware of the recorders, but not of when they were specifically being 
recorded. 
 
Seven videos per colonoscopist were randomly selected using a random number generator. CIQ 
was evaluated by six U.S. gastroenterologists (RY, MB, AG, CK, TK, RK) with previous 
experience in colonoscopy quality (“colonoscopy raters”).  
 
Colonoscopy Inspection Quality (CIQ): 
CIQ was assessed using a scale developed by Rex10 and adapted by Lee et al.11 To assess CIQ, 
colonoscopy raters evaluated the entire colonoscopy withdrawal, assigning segmental scores 
from 0 to 5 based on the adequacy of three components: fold examination, cleaning, and luminal 
distension. We defined the scores as: 0=very poor (not looking behind any folds, “straight pull-
back” technique; no attempt to clean any stool/pools of liquid; no colonic distension or spasm 
present), 1=poor, 2=fair, 3=good, 4=very good, 5=excellent (looking behind all folds; stool/pools 
of liquid removed; full colonic distension to allow for ideal mucosal visualization). Colon 
segments where there were no pools of liquid and therefore did not require any cleaning received 
a cleaning score of 5. A total of five colon segments were scored (cecum/appendiceal 
orifice/ileocecal valve; ascending colon; transverse colon; descending colon; and 
sigmoid/rectum) for each CIQ component, for a maximum score of 75 in the whole colon [Table 
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1]. The maximum score in the proximal colon (defined as cecum through transverse colon) was 
45 and the maximum score in the left colon (descending colon to rectum) was 30. In studies 
where cecal retroflexion was performed, the raters specifically evaluated if there was improved 
fold examination in the retroflexed view; however, if the endoscopist simply retroflexed without 
any added benefit, retroflexion did not result in an improvement in the fold examination score. 
Notably, endoscopists who did not perform retroflexion, were not penalized.  
 
Colonoscopy raters were also asked to assess: 1) the number of complete evaluations of the right 
colon (defined as the number of complete passes from the cecum to the hepatic flexure in 
forward or retroflexed view); 2) whether cecal retroflexion was performed; 3) a qualitative, 
binary, assessment of whether inspection was “adequate” in each of the five colon segments; and 
4) the time the colonoscope last reached the hepatic flexure and splenic flexure to calculate 
segmental withdrawal times.  
 
To standardize the review process, all six raters initially graded four videos and inter-rater score 
variation was discussed between the colonoscopy raters to determine sources of variation and 
agree upon scoring criteria and individual skill meaning. Five raters graded one video per 
colonoscopist and one rater graded two videos per colonoscopist. Raters were blinded to the 
colonoscopist and reviewed the videos independently and in random order.    
 
Study Outcomes: 
The primary study outcomes were CIQ and colonoscopist historical ADR and SDR.  
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Data Sources and Measurement:  
ADR, SDR, and withdrawal time (WT) were calculated using twelve-month historical data 
(8/1/2015 – 7/31/2016) of screening colonoscopies performed by each colonoscopist. Data was 
obtained from our institution’s Enterprise Data Warehouse, a single, integrated database of 
clinical and research information from all patients receiving treatment through Northwestern 
University healthcare affiliates.  
 
A screening colonoscopy was defined as a colonoscopy in a patient aged 50 to 75, with an 
indication of detecting colorectal neoplasia. Patients with a prior history of colon 
adenomas/serrated polyps, or a colonoscopy performed to evaluate signs or symptoms of 
gastrointestinal pathology including occult blood loss, anemia, abdominal pain, or rectal bleeding 
were excluded. ADR was defined as the proportion of screening colonoscopies with >1 adenoma 
and SDR was defined as the proportion of screening colonoscopies with >1 sessile serrated polyp 
or traditional serrated adenoma; hyperplastic polyps were not included in the SDR. Historical 
withdrawal time was defined as the time spent withdrawing the colonoscope (inspecting for 
polyps) in screening colonoscopies where no pathology was obtained (i.e., no polyps found, and 
no biopsies taken). 
 
Study withdrawal times were manually calculated from the study videos. Total WT was defined 
as the time from the identification of cecal landmarks to scope removal from the rectum, 
excluding any time spent in the ileum and time spent performing polypectomy and/or biopsy. 
WT to the hepatic flexure was defined as the time from the cecum to the hepatic flexure minus 
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time spent performing polypectomy/biopsy and WT to the splenic flexure was defined as the 
time from the cecum to the splenic flexure minus time spent performing polypectomy/biopsy.  
 
Statistical Analysis:  
A complete case analysis was performed, we did not anticipate any missing data, and all analyses 
were planned a priori. CIQ scores per colonoscopist were averaged and the median average 
reported (“median”). The primary analyses examined the relationship between colonoscopist 
CIQ and historical ADR, historical SDR, and WT (study and historical) using Spearman 
correlation. The secondary analyses examined variability in CIQ component scores among 
colonoscopists in the same ADR and SDR tertiles. We used one-way ANOVA to assess variation 
in CIQ component scores within each tertile and examined the relationship between component 
scores using repeated measures ANOVA. To examine inter-rater reliability, we performed a 
sensitivity analysis assessing intraclass correlations for consistency and absolute agreement 
based on a two-way random effects model. P-values less than .05 were considered statistically 
significant.  Sample size calculations were based on both primary and secondary analyses.  With 
seven videos for each of the 17 colonoscopists, we had a minimum of 80% power to detect 
significant correlations of 0.64 and CIQ mean component score differences of at least 4 by 
colonoscopist, assuming a standard deviation in component score of 2 and a Type I error rate of 
5%. SAS 9.4 (Cary, NC) was used for all main statistical analyses. IBM SPSS Statistics 24 was 
used for inter-rater reliability analysis.   
 
RESULTS:  
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Seventeen colonoscopists (16 gastroenterologists and 1 colorectal surgeon) met inclusion criteria 
and provided informed consent.  
 
Historical ADR, SDR, and WT: 
The 17 colonoscopists performed a median of 424 screening colonoscopies (range 108-775) in 
the 12 months preceding study onset. The median historical ADR was 38% (Interquartile Range 
[IQR] 31%-44%) and median SDR was 10% (IQR 8%-13%). Median historical WT was 11.1 
minutes (IQR 8.7 - 14.0 minutes). 
 
CIQ and Study WT: 
A total of 504 videos were recorded during the study period and 119 videos were graded. Median 
whole colon CIQ score (maximum 75) was 50.1 (IQR 44.3 - 57.7). The median proximal colon 
CIQ score (maximum 45) was 30.1 (IQR 27.3 - 36.1) and the median left colon CIQ score 
(maximum 30) was 19.6 (IQR 17.1 - 21.6). Among the 3 CIQ component scores (maximum 25 
each), the median fold examination score was significantly lower (14.9; IQR 11.7 - 16.3) than 
the cleaning (18.6; IQR 16.9 - 21.4, P<.01) and distension (17.1; IQR 15.9 - 20.7, P<.01) scores.  
 
Cecal retroflexion was performed in 32% of colonoscopies. More than one complete 
examination of the right colon was performed in 27% of colonoscopies. The median total study 
WT was 12.6 minutes (IQR 10 - 14.7 minutes) with significantly more time spent in the proximal 
colon (7.4 minutes) compared to the left colon (4.9 minutes, P<.01). 
 
Inter-Rater Reliability:  
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To test inter-rater reliability of the whole colon CIQ score, six raters each rated the same six 
randomly selected colonoscopies performed by six different colonoscopists. Intraclass 
correlations for both consistency and absolute agreement were calculated based on a two-way 
random effects model. The intraclass correlation for consistency was 0.94 (95% CI 0.82, 0.99), 
while the intraclass correlation for absolute agreement was 0.73 (95% CI 0.33, 0.95).  
 
Primary Analysis - Relationship between Colonoscopist CIQ and ADR/SDR/WT: 
Median whole colon CIQ score (r=0.71, P<.01) and all 3 CIQ component scores (fold 
examination r=0.74; cleaning r=0.67; distension r=0.77; all P<.01) significantly correlated with 
ADR [Table 2]. The number of segments with suboptimal inspection, as assessed by the raters, 
negatively correlated with ADR (r=-0.70, P<.01).  
 
Median whole colon CIQ score (r=0.62, P<.01) and all 3 CIQ component scores (fold 
examination r=0.67; cleaning r=0.54; distension r=0.63; all P<.05) significantly correlated with 
SDR [Table 3]. Because serrated polyps are most commonly found in the proximal colon, we 
evaluated the association between proximal colon CIQ scores and SDR. Proximal colon CIQ 
score (r=0.67, P<.01) significantly correlated with SDR, whereas performance of cecal 
retroflexion (r=0.12, P=.65) and number of complete examinations of the right colon (r=0.15, 
P=.58) did not. Proximal colon fold examination was most highly correlated with SDR (r=0.71, 
P<.01). 
 
Only one colonoscopist had an ADR of less than 25% (12-month historical ADR of 18%); this 
colonoscopist also had the lowest SDR of the included colonoscopists (4%). The CIQ score for 
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this colonoscopist was the lowest (25.4) of all colonoscopists and was 11 points lower than any 
other colonoscopist.  
 
Historical WT significantly correlated with CIQ (r=0.66, P<.01; [Figure 1]), ADR (r=0.70, 
P<.01), and SDR (r=0.54, P=.02). WT to the splenic flexure similarly correlated with SDR 
(r=0.52, P=.03). Despite the correlation between CIQ and WT, there were three high WT 
colonoscopists (>11.2-minute historical median WT) with whole colon CIQ scores below the 
cohort median. Mean study WT per colonoscopist was significantly longer than mean historical 
WT (+1.1 minutes, P=.03). 
 
Secondary Analysis - Variation in CIQ Component Scores among Colonoscopists:  
To assess for variation in CIQ component scores between colonoscopists with similar ADRs and 
SDRs, colonoscopists were divided into tertiles based on ADR (tertile 1: ADR 18-31%; tertile 2: 
ADR 33-39%; tertile 3: ADR 41-57%) and SDR (tertile 1: SDR 5-7%; tertile 2: 8-10%; tertile 3: 
12-20%). Mean CIQ scores (whole colon for ADR and proximal colon for SDR) for fold 
examination, cleaning, and distension among all the colonoscopists were calculated and each 
colonoscopists’ individual performance in fold examination, cleaning, and distension were 
plotted relative to the mean [Figures 2 and 3]. CIQ component scores were significantly different 
between colonoscopists within the same ADR tertile (all P<.05) for most of the groups. There 
were significant differences (all P<.05) for proximal colon component scores in all the SDR 
tertile groups.   
 
DISCUSSION: 
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We performed a prospective observational study of 17 colonoscopists to assess metrics of 
colonoscopy quality using a previously validated scale.10,11 This study demonstrates that 
colonoscopy inspection quality and its components (fold examination, cleaning, and distension) 
strongly correlate with ADR and SDR. In addition, colonoscopists with similar ADRs/SDRs vary 
significantly in performance of CIQ components. These results suggest that assessment of CIQ is 
a valid and reliable metric of colonoscopy quality for adenoma and serrated polyp detection and 
can be calculated from a relatively low number of colonoscopies. Moreover, CIQ scores 
highlight colonoscopists’ strengths and weaknesses, which vary by colonoscopist, providing 
actionable targets for practice improvement. 
 
The strong correlation between CIQ and ADR in this study is consistent with findings from prior 
validation studies by Rex10 and Lee et al.11 In the study done by Rex, video recordings of 
colonoscopy withdrawals performed by two colonoscopists with different adenoma miss rates 
(17% vs. 46%) were graded by four experts. The colonoscopist with the lower miss rate had 
superior CIQ scores. Similarly, Lee et al graded video-recordings of colonoscopy withdrawals 
performed by 11 colonoscopists who were divided into low, moderate, and high ADR groups. 
They found that colonoscopists with high or moderate ADRs had superior mean CIQ scores 
compared with colonoscopists in the low ADR group. In the largest group of colonoscopists to 
date, we similarly found that CIQ strongly correlates with ADR and is most strongly correlated 
with fold examination and luminal distension, suggesting that these practices are integral to 
colonoscopy quality. 
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Consistent with recent studies,3-4,9 the range of serrated polyp detection rates among the 
colonoscopists in our study was highly variable, ranging from 5-20%. The source of this 
variation has not been well studied and no prior study has evaluated the relationship between 
CIQ and SDR. Thus, we aimed to evaluate the association between colonoscopy technique, as 
measured by CIQ, and variations in SDR. Sessile serrated polyps are typically flat, located in the 
proximal colon, and may be “buried” in between deep folds.3  As hypothesized, SDR was most 
strongly correlated with the proximal colon fold examination score. Interestingly, while 
withdrawal time to the hepatic and splenic flexures was strongly associated with SDR, we did 
not find an independent correlation between the number of complete examinations of the 
ascending colon and SDR. These results suggest that performing quick additional withdrawals 
without optimal inspection technique do not increase colonoscopy quality. 
 
We expected to see a significant correlation between cecal retroflexion and SDR but did not find 
one. We found that the majority of colonoscopists were quickly retroflexing in the cecum, 
without performing a complete second examination in the retroflexed view.  Cecal retroflexion 
as a maneuver, without standardized training and assessment, is unlikely to provide added 
benefit. Whether a second examination – in forward or retroflexed view – increases SDR 
requires further study. 
 
The mandate for a minimum colonoscopy withdrawal is largely based on the assumption that 
WT serves as a proxy for the quality of colonoscopy inspection.12,13 However, it is unlikely that 
increasing WT alone will improve the quality of inspection and previous studies regarding WT 
have shown conflicting results.14,15 We found that WT was significantly correlated with both 
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ADR (r=0.70, P<.01) and SDR (r=0.54, P=.02). We were unable to determine whether CIQ and 
WT were independently associated with improving ADR and SDR, because of the very strong 
correlation between CIQ and WT (r=0.66, P=<.01). We did, however, find a wide variation in 
CIQ scores for colonoscopists with similar WTs. Furthermore, some colonoscopists with longer 
WTs had CIQ scores which were lower than study mean. Similarly, while Rex10 found 
significant differences in WT between the colonoscopist with the high and low adenoma miss 
rates (6.7 minutes vs. 8.9 minutes, P=.02), Lee et al11 did not find differences in mean WT 
between the colonoscopists in the low, moderate, and high ADR groups. In the latter study, this 
lack of variation was attributed to the Hawthorne effect, with colonoscopists with lower ADRs 
“playing to the clock” and slowing down their withdrawal speeds to meet a 6-minute goal. In 
summary, the data suggests that performing a high-quality colonoscopy generally takes 
additional inspection time but that a longer WT does not automatically ensure a high-quality 
examination.  
 
There is increasing interest in providing feedback to colonoscopists to drive quality improvement 
efforts.16,17 However, while colonoscopist ADR is a critical metric of colonoscopy quality, it 
does not highlight the specific skills in need of improvement. Similarly, SDR is not routinely 
measured, does not have validated benchmarks, and does not provide targeted strategies for 
improvement. In our study, we found that there was significant heterogeneity in CIQ scores 
despite stratification by ADR and SDR performance level. In other words, despite similar ADRs 
and SDRs, colonoscopists generally had significantly different skills related to fold examination, 
distention and cleaning. Individualized feedback regarding specific examination skills could 
allow for targeted improvement strategies. As CIQ can be calculated using a small number of 
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colonoscopies (unlike ADR which has limited use among low-volume colonoscopists18), does 
not require advanced data analytics, correlates significantly with ADR and SDR, and clearly 
identifies underperforming colonoscopists, it is conceivable that CIQ may complement standard 
quality metrics for some colonoscopists. Future studies should explore feasible mechanisms to 
rate CIQ (i.e., having colonoscopists grade each other) and the effect of targeted CIQ feedback 
on endoscopic performance.  
 
While CIQ can explain some of the variation in ADR and SDR, our results highlight that there 
are additional factors playing a role. For example, we identified some colonoscopists with higher 
ADR/SDRs with lower CIQ scores. Additionally, we found significant variation in CIQ 
component scores among endoscopists in the same ADR/SDR tertiles. We suspect that some of 
these differences are related to differences in withdrawal time. However, it is likely that 
additional factors that are not accounted for by CIQ, such as visual acuity, visual gaze, and 
education/recognition of nonpolypoid lesions are of importance.19-22  
 
This study has several strengths. This is the largest study to evaluate colonoscopy inspection 
quality and the first to examine the relationship between CIQ and SDR. There are also several 
limitations. First, there is a risk of bias from the Hawthorne effect as several of the 
colonoscopists were aware they were being recorded and may have modified their behaviors. 
However, despite this, we have shown that the high correlation between CIQ and historical ADR 
and SDR remains, suggesting a limited extent of behavior modification and/or ability to modify 
technique. Second, we used videos of both screening and surveillance colonoscopies to 
prospectively grade CIQ. However, we still found that CIQ correlated significantly with 
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screening colonoscopy ADR and SDR. Third, reviewing colonoscopy withdrawals may be 
burdensome. However, our expert raters had a high inter-rater reliability; this should facilitate 
multiple raters reviewing fewer videos and result in less individual rater burden. Fourth, our 
study cohort had low numbers of under-performing colonoscopists. However, the colonoscopist 
with the lowest ADR (ADR 18%) had the lowest CIQ of all endoscopists by an 11-point margin, 
suggesting that CIQ is sufficiently robust at delineating low-performing endoscopists. Finally, 
we acknowledge the greater difficulty in accurately identifying serrated polyps compared to 
adenomas and the associated limitation of SDR as a quality metric. Our SDR calculation was 
based on the presence of sessile serrated polyps and traditional serrated adenomas and did not 
include proximal hyperplastic polyps because this data was not available. However, we limited 
the SDR calculation to the 12 months preceding study onset, encompassing a time when our 
pathologists have a heightened awareness of the importance of correctly identifying serrated 
lesions.    
 
In conclusion, we have demonstrated that a blinded assessment of colonoscopist CIQ strongly 
correlates with established metrics of colonoscopy quality. Thus, measuring CIQ using video-
recordings may facilitate identification of low performing colonoscopists in centers that cannot 
easily calculate ADR and SDR. Furthermore, assessing CIQ might also provide individual 
colonoscopists with more tailored feedback to drive quality improvement efforts, supporting our 
goal to improve the quality of colonoscopy and reduce the risk of CRC.  
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FIGURE LEGENDS: 
Figure 1. Colonoscopist historical WT is significantly associated with CIQ (r=0.66; P<.01). 
However, 3 colonoscopists with WTs above the mean have CIQ scores below the mean. 
 
Figure 2. Individual CIQ component scores differ significantly among colonoscopists with 
similar ADRs. *P<.05 
 
Figure 3. Individual CIQ component scores differ significantly among colonoscopists with 
similar SDRs. *P<.05 
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TABLES: 
Table 1. Colonoscopy Inspection Quality (CIQ) Scores by Colon Segment  
 Fold 
Examination 
Score 
Cleaning 
Score 
Luminal 
Distension 
Score 
Colon Segment 
CIQ Score  
Cecum, Appendiceal 
Orifice & Ileocecal 
Valve 
0 – 5 0 – 5 0 – 5 0 – 15 
Ascending Colon 0 – 5 0 – 5 0 – 5 0 – 15 
Transverse Colon 0 – 5 0 – 5 0 – 5 0 – 15 
Descending Colon 0 – 5 0 – 5 0 – 5 0 – 15 
Sigmoid & Rectum 0 – 5 0 – 5 0 – 5 0 – 15 
Whole Colon CIQ 
Score  
0 – 25  0 – 25 0 – 25 0 – 75  
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Table 2. Correlations between Colonoscopy Inspection Quality (CIQ) and Adenoma Detection 
Rate, Withdrawal Time, and Withdrawal Characteristics 
Factor Spearman 
Correlation 
95% Confidence 
Limits 
P-value 
CIQ Scores   
Whole Colon CIQ Score 0.71 (0.32, 0.88) <0.01  
  Whole Colon CIQ Score, Fold Exam 0.74 (0.38, 0.89) <0.01  
  Whole Colon CIQ Score, Cleaning 0.67 (0.26, 0.86) <0.01  
  Whole Colon CIQ Score, Distention 0.77 (0.44, 0.91) <0.01  
 
Study Withdrawal Times   
Total Withdrawal Time 0.64 (0.22, 0.85) <0.01  
Withdrawal Time to Splenic Flexure  0.61 (0.17, 0.84) 0.01 
 
Additional Withdrawal Characteristics  
Number of Complete Examinations of 
Right Colon 
0.44 (-0.06, 0.76) 0.08 
Cecal Retroflexion Performed 0.19 (-0.32, 0.61) 0.46 
Number of Segments Requiring Further 
Inspection 
 
    Cecum to Hepatic Flexure -0.71 (-0.88, -0.33) <0.01  
    Cecum to Splenic Flexure -0.72 (-0.89, -0.34) <0.01 
    Cecum to Rectum  -0.70 (-0.88, -0.31) <0.01  
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Table 3. Correlations between Colonoscopy Inspection Quality (CIQ) and Serrated Polyp 
Detection Rate, Withdrawal Time, and Withdrawal Characteristics  
Factor Spearman 
Correlation 
95% 
Confidence 
Limits 
P-value 
CIQ Scores   
Whole Colon CIQ Score  0.62 (0.18, 0.84) 0.01 
    Whole Colon CIQ Score, Fold Exam 0.67 (0.26, 0.87) <0.01 
    Whole Colon CIQ Score, Cleaning 0.54 (0.06, 0.80) 0.03 
    Whole Colon CIQ Score, Distention 0.63 (0.19, 0.85) 0.01 
Proximal Colon CIQ Score  0.67 (0.26, 0.87) <0.01 
    Proximal Colon CIQ Score, Fold Exam 0.71 (0.34, 0.88) <0.01 
    Proximal Colon CIQ Score, Cleaning 0.62 (0.18, 0.84) 0.01 
    Proximal Colon CIQ Score, Distention 0.65 (0.23, 0.86) <0.01 
  
Study Withdrawal Times   
Total Withdrawal Time 0.55 (0.08, 0.81) 0.02 
Withdrawal Time to Splenic Flexure 0.52 (0.04, 0.80) 0.03 
  
Additional Withdrawal Characteristics   
Number of Complete Examinations of Right 
Colon 
0.15 (-0.36, 0.58) 0.58 
Cecal Retroflexion Performed 0.12 (-0.39, 0.56) 0.65 
Number of Segments Requiring Further 
Inspection 
  
    Cecum to Hepatic Flexure -0.61 (-0.84, -0.17) 0.01 
    Cecum to Splenic Flexure -0.61 (-0.84, -0.17) 0.01 
    Cecum to Rectum  -0.57 (-0.82, -0.11) 0.01 
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Editor’s Notes 
 
Background: Adenoma detection rate (ADR) and serrated polyp detection rate (SDR) vary 
significantly among colonoscopists. Colonoscopy inspection quality is the quality with which a 
colonoscopist inspects the colon for polyps and may explain some of this variation. 
 
Findings: Overall colonoscopy inspection quality and individual colonoscopy inspection quality 
components (fold examination, luminal distension, and cleaning) correlate with ADR and SDR. 
Colonoscopists with similar ADRs and SDRs differ in their performance of the three 
colonoscopy inspection quality components. 
 
Implications for Patient Care: Measuring colonoscopy inspection quality using video-
recordings may facilitate identification of low performing colonoscopists in centers that cannot 
easily calculate ADR and SDR and could provide individual colonoscopists with targeted 
feedback to drive quality improvement efforts. 
